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TI.% i PPACTIC'^S IN I'lD' ST^v 



r*TRODV’cni'-. 

From its irc*^pti-n, A-erican inlustr^^’s r^coid of achievn-iPfit 
hi3 boen onf» of ^vpi^lncr^-^asinr productivity an<1 cirxacily. ihis out- 
stinJinr r^coi J is du^ in out tr th<^ pnoinous c^nti inutions of this 
country's rciontists, Howov<^i , n^w sci-'ntific discovr^rms *^nd tho 
rrsultinf tr^chnolorl :al d;anr^^ h.ivp hid or^ «^riius ccnsoquoncp. 

Thpy havp fiea^ly ir ruispi thp conpl* xity o*' rduslrial operations. 

the inn^rtince of tne enr'-no i <\* i torh..ician m ho^n 
ificr^asinr, fo, ♦ o, the peo i f.*i enpine. i m rrpani/,er or 

coordinitcr he-n inci*‘islnr. u' of t[Mf neo-J has pr -t* the fieio of 
Inlustrial *-rip ineej inr ir whinh sclent i**c and enrlre<^riir nethois are 
utilise.! to •^/rtenatl /e mi cc"*i1in\*e ind-stiial ^ctivitie^. 

Although the field cf Industrial ^j^ineerinr has received accer - 
tance in many there seems t. >•) lit*le ar:ee^ae»^t iq ic its 

nature an i ^cepe. * c‘"'a*i# lo k it a* the frii*»,rp of 

lesirninr 'ndustiial ~oali ’ and '•oox d^nat int’ the a*‘Mviti*'3 

cf an indust^v, lO ile others i lent vfy Ir^Jurtiia' v»p.ne<»rinp with 
onl% one or two fu« 'tirr" ruc>) a* Ti^- a d '*o* ion atudy oi 

n ant [-ayo‘. ♦ . 

''my universities tiave tried to ke* p pare with the •* ver-i*<creasinp 
do-'^aiiJs of iniustry' foi pra luaten trair ed foi Industrial Fn^ineering 
positions. Ibfoi tuna*ely^ the widos* real lacV of apreenent as to the 
fuimtion^ of Industrial ->»plne«rinp ^akes it difiicult * 'x trjem to 
iidjust their curricula to neet the di'^eise needs of ind^.'^trv. 

It haa been the exfeiience of th»- wi iter that, ir any di*?cussion 



2 



of Inlustriil rhr inp, th« ~ost froquont quea'i^ns raised are: 
V^iat is IniLstrial t=:nF,ine rinp? rth.it, dr^'s an Irclustrial ”npineer 
do? 'rthit training shot;ld a peison hive Lr uilifv as ar Industrial 
Sripiue^r? It- is evii»nt that th.ecp questions ?surt be irsw^'rod and 
the exis*inp difforences of opinion T*'Solved before any real propress 
in t^e Ind striil >^,’i ne«rinr fi»M ran be ui le . 
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QlViCTlVES 



Prof<'S3or P. T. ’ ivint'stcn of Colunbia I’ra voi sity aak«s the 
following 3tato3Knt concprninr the importance of rx laining the field 
of Industrial Qigineerinp: 

Industrial Fbgineoring ... as a separate and distinct branch of 
Engineorinp is rulativoly nrv». In fact its gro^tn to m-V urity, 
recognition and general acceotance is a oostwir henotienoi . Pecause 
of this rapid rro*rth there is not the sane under s* and ing of the 
field that there Is of the other branches of ?hgi^e. rirc. Pecau<^e 
of its grourth ani its future potentialities it is Luportant that 
the field be explained.^ 

The najor objective of this thesis ie to provide in'‘ormtion 
concerning the existing Industrial Engineering coi'Cepts and rnctices 
of a representative segment of industry and edjcatorn. It i' hoped 
that this information will be helpful iit creating a better understanding 
of the Industrial Fhgineejing field. 

Tills infornation should also be useful to these c rnpanies corteo- 
plating the es‘abl is'’ ing of an It iustrial “nglne**ring department or the 
hiring of In iustrial ’=iigire rs. 

The final objective Is to aid colleges in developing or r-evising 
their Industrial Engineering cuiiicula to meet th.e need? ef iniuntry'. 



^Livingston, P. T., Report s ^ Tndustri >1 v.gi .’ • r ing ; New York, 
Columbia 'Yiiverslt- , ".I. 
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PRCCEDt hS 

Aftrr cirnful ccnsidpration it w^s locided that the bpst way to 
obtain infcn-tition fron a larg*' numb‘'i cl' cos^)anies .vould b<^ by means 
of a q j«»stionnaire, distributed by mail. Ac^'ordinply, the nrocedure 
followed in preparing this th«^sis was to develop a questionnaire; mail 
it to a selected grf"^P manufacturers, nublic utilities, de: artmcnt 
stores, avanapemcnt consultants, and educatrr ; and analyze tn« infor- 
nuition obtained. 

Dosign of Questionnaire 

A major consideration during the devei o-'raent of the questionnaire 
was make it easy for the respenlents to aasw-^r the questions and 
r^t^m then. Ihe number of que?^io^.3 was kept to a Ttninm, and the 
m-ajorlty of them ccild h» answ/reJ sinply by miking a 'pencil check-mark. 
The rest required only ine or two w rds to give a ro-ip.ete ar sw^j . 

The finished questionnaire, as it was sent out, is shown in rig. 1 . 
It was Tinted on a single I’’” x Ih’’ sheet of pa-'-r, rrefoldod, ai- 
dres -ej fri lot.Jin, a<‘e st a-med witn return m®tag". All the recipient 
ne dod to do was to ar swf'r the qiea'inp.s, ft>ld the quef* xoffnaire, 
sta' Ic the open edge, 5 pJ drop it in the m-ail . It was hooed that the 
use of stamps, rather tha i po<*t«g*^-m» ter »ta*i it g, ii ro* itn [ o'tage 
would in reaso th^ number of roo.ies, Air-^il sta.aps were attached 
to those question' ai : es str.t to companies ir distant states in order 
to rtimulate lomot ar.snrers. 

A short letter, eyni.fl!fing the ruT'Ore of th i ti.el'- roiect ana 
request inr coop- ra> ion with it, accom- i i"d arh o .e- 1 iomaii • . *he 



questionnaire wa*^ attached to the ir.‘t i, aid both w-'re er closed in 



Completion of the following form will be helpful in outlining your company's concept of "Industrial Engineering" even though 
your company may not have an industrial engineering department. The functions listed in the form can generally be thought 
of as consisting of either or both of two phases of activity: First, DESIGN -- The study, planning and development of the 
methods, procedures, or systems required to control the performance of the function. Second, ADMINISTRATION -- The 
actual performance or control of the function utilizing the designed methods, procedures, or systems. Indicate an affirmative 
answer to questions (l) & (Z) by checking either or both of the DESIGN - ADMIN, columns as applicable. In answering (3), 
if. the separation of the function into the two phases involves more than one department, please indicate all of the departments 
concerned. Add to the list any other functions you consider pertinent as well as any explanatory remarks necessary. 



Functions frequently 
associated with 
"Industrial 
Engineering" 


(1) 

In your opinion 
is this an 
"Industrial 
Engineering" 
function? 


(2) 

Does your 
"Industrial 
Engineering" 
de partment 
perform this 
function? 


(3) 

If you do not check (2), please answer the following: 


Department 
that performs 
this function? 


Approximate 
number of 
persons 
actually 
performing 
this 

function? 


Title of 
department 
head? 


DESIGN 


ADMIN. 


DESIGN 


ADMIN, 


Production Planning & 
Scheduling 
















Production Control 
















Material Control 
















Inventory Control 
















Quality Control 
















Office & Plant Layout 
















Design of Equipment or 
Facilities 
















Tool Engineering, 
Jigs & Fixtures 
















Maintenance - 
Machinery & Equipment 
















Maintenance - 
Building & Facilities 
















Safety Programs 
















Waste Elimination & 
Salvage 
















Office Management & 
Procedures 
















Process Engineering 
















Methods Analysis & 
S'^tandardization 
















personnel Policies & 
Procedures 
















Training Programs - 
Supervisor 
















Training Programs - 
Production worker 
















Labor Relations • 
Grievance Settlement 
















Job Evaluation 
















.. . 

Merit Rating 
















Time Study 
















Rate Setting 
















Wage Incentive Systems 
















Cost Estimating - 
Production 
















Cost Records & Control 
















Special Projects 

































(Title ) 



Data submitted by: (Name) 



INDUSTRIAL ENGINEERING CONCEPTS & PRACTICES 
- PURDUE UNIVERSITY SURVEY - 



1. Name of Company 

2. Approx. No. of Employees 3. Company established (year) 

4. If your company is either a Parent Company or a Subsidiary: (check one) 

Parent Company retains MAJOR ( ), MINOR ( ) control over the orgcinization 
structure eind mainagement practices of its subsidiary. 

5. Does your company hire college graduates who have "Industrial Engineering" or 

"Industrial Engineering - Option" degrees? Yes No 

If yes: Approximately how many are now employed? 

6. The following is a composite list of subjects frequently included in college "Industrial 

Engineering" curricula offered to engineering or management students. Using the 
suggested code, indicate those subjects you think would be of value in the training of 
college graduates hired by your company to perform "Industrial Engineering" or 
"Management" functions: CODE: 1 Essential 2 Of some value 3 Unimportan 



Chemistry 

Mathematics 

Physics 

Mechanics 

Fluid Mechanics 

Thermodynamics 

Surveying 

Elec. Engineering 

Metallurgy 

Eng. Materials 

Strength of Mat 'Is 

Mech. Drawing 

Mechanisms 

Machine Design 

Tool Engineering 



Govt. , Political Sci. 
Finance 
Economics 
Industrial Economics 
Accounting 
Business Law 
Labor Rel., Personnel 
Wages, Job Evaluation 
Technical English 
Technical Writing 
Surveys it Reports 
Industrial Reports 
Ind'l. Org’n. & Mg't. 
Plant Operation 
Factory Planning 



Plant Layout 
Production Eng, 
Operation Analysis 
Motion it Time Study 
Engineering Economy 
Production Planning 
Production Control 
Statistics 
Quality Control 
Humein Engineering 
Scifety Engineering 
(others 



7. Does your compziny's organization specifically include an "Industrial Engineering" 

department? Yes No 

If yes: 

a. Title of the head of this department? 

b. To whom does he report? (Title) 

c. Approximately how many employees in this department? 

8, Do you consider your Chief Industrial Engineer to be a member of "Top Management"? 

Yes No 

j9. Who do you feel should be responsible for the coordination & utilization of men, 
materials, and machines to achieve the most economical production? 



10. Does your company engage "Industrial Engineering" consxiltants: (check one) 
Regularly For special problems Never 

ill. Would you like a summary of the results of this Survey? Yes No 



AIR MAIL 



5 




I 



'• iir(» 



6 



♦.he ^ . T}.#! tr f^,r. /' .■♦ur*-rs, public »i^ilili^-s, 

.n\ ife .3 5 ^-•F^ ir lip. 2 . The lott^i* pf>v^ ir educators 

ir d '-an *fo-ont c' n-^ul tin^- ♦ imr weie ir di vliually t; .-pd a** ^hcrrn in lip. . 

litstri putlor. rf ,^*prtAO: n!ire 

For cT)!'Voni^*~Cf , r 1 ; i^i.iti'p a^i dooiit'^rP rtmo? v/ere 

cr:«^ld-»rpd out of th^ '^ir uf 4ctui oi s n^’*r. cf Ihp low p'^icont- 

app nc*<^r'toJ ♦><«> 1 oi or* i' rr. *ii * •, wa folt tlit 

a*. .o4»t 1»^ qup^lio nan PS w *.]n havo to '»p di^tiibutod to nanuf ic- 
turoTS In 01 dpr to v*'* » ^rr • '^irraficant an«i\*^ 5 . Ir 

a id ; til , it W14 ^e"‘idoj tft #o! ,l ; " auostiopiMii or f o A«*o-.ont cnri:.^- 
Uft^ 1 tb» - i;r: o .r.'.r’ic* rj In*" :Losti-r air or to 

O'hic'torn iri o ird-'^ri'^l Vi'^n^orinr fiold* 

rab.'o 1 *ist^iout«ct 0* the 11*‘ quost ^r. r. .iro * 

•otuilly sent ou^ . The 1 1 qjiertii r»»'aii e*- ''rn^ to t-v ' ''actuirr^ w?re 

rr<.»i ‘t«*d of| ; no •'•f the tot^l T\iiP*'» r * f r«"of ir»iof oni loyoos 

in the nitoJ 3tato*j riintributod by t^qe c' ir*:ustri/’ and roogi I’^hicil 
Icca^^or^. "Ihi* ' rd'c i^ilion wa»» i-i f i the "''a’.' f to* ujors’’ 

rectit^ c: i) ^ St 3 t ist 1 c^I * * r ^c t • f the - i*q i St» , 1 

Co'.iieii i‘n wi» fuv^o tr it 1 1 "i ty of ba^i ^ thedia*ribu- 

tier. 'I' t^*o nir^boj r* Itfyro* Jr ^ *^'’mov*r, ♦hi'" ri nved 

inorirtical «*inoe i^ore 't la ru' T«ab^l\ js ioln iolii'''le jrfornaticn 
of ♦J^i*' ;• Tt avallor:n. r r ilir^ * i^^t , an alto apt 

ff T\a *!e to i^^i*vo <^r<5ro i! r .^Dtio'* o». *h-t ' i*7is wt op ‘vor t!*"ro wa 



i 

Tho ini’.stry \\'ro? ai« 1 '**i in 1. 

Die poori 1 hicil 1:01- liitod in Ta^le 
‘ ep 7 Li^ ur^au: > a» 1 *"t jc *h*rt > cf ^ he 

iVa h ! : * tor , , 
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Purdue University 

DEPARTMENT OF GENERAL ENGINEERING 
LAFAYETTE, INDIANA 



Dear Sir: 

What is your concept of "Industrial Engineering"? 

A preliminary survey indicates that a wide difference of opinion exists as to 
the nature and scope of "Industrial Engineering". Some companies look upon 
it as the science of designing industrial control systems and coordinating the 
activities of an industry, while others identify "Industrial Engineering" with 
only one or two specific functions such as Time & Motion Study or Plant Layout. 

We would greatly appreciate your filling out the enclosed questionnaire and 
returning it to us as soon as possible, even though you may not have a formal 
Industrial Engineering Department or hire Industrial Engineers. You are one of 
a group of leading U. S. companies we are asking to help us with this survey. 
Should you prefer not to furnish the requested information, please return the 
uncompleted questionnaire as we will then submit it to another comparable com- 
pany in order to keep our selected group representative. 

We feel that the information you furnish will assist us in revising our "Industrial 
Engineering" curriculum to meet the increasing demands of Industry for graduates 
trained for management and industrial engineering positions. (You can help 
yourself by helping us to do a better job. ) 

This survey is being conducted as part of a Masters Degree Thesis project. We 
would appreciate receiving your reply this month in order that your data and 
information can be included in the project. You may be assured that your 
company's name will not be used or disclosed in any way. 

Thank you for your cooperation in this project. 



Sincerely yours. 




Industrial Engineering 



Sincerely yours, 
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Purdue University 

DEPARTMENT OF GENERAL ENGINEERING 
LAFAYETTE. INDIANA 



April 17, 1953 



Mr. Everett Laltala 
Professor of Industrial Engineering 
Mechanical Engineering Department 
Case Institute of Technology 
Cleveland, Ohio 

Dear Sir: 

What is your concept of "Industrial Engineering"? Some look 
upon it as the science of designing industrial control systems 
and coordinating the activities of an Industry, irtiile others iden- 
tify "Industrial Qigineering" with only a few specific functions 
such as Time and Motion Study or Incentive System Control. 

We are conducting a survey of approximately 1000 representative 
industrial firms in an effort to ascertain their practices and 
concepts. In addition the questionnaire is being submitted to 
numerous leading educators and consulting engineers to obtain 
their opinions. We anticipate that the information secured ttIII be 
of immeasurable benefit to schools offering Industrial Engineering or 
Management courses as well as to consulting firms in this field. 

Will you kindly indicate your concepts on the enclosed form and 
return it at your earliest convenience, together with any comments 
you may have. This survey is being conducted as part of a Master's 
Degree Thesis project, and we would appreciate an immediate reply 
in order that your data may be included in the summarization. 

Thank you for your cooperation. 

Sincerely, 



R. E. Balyeat 
Asst. Professor of 
Industrial Engineering 



REB/ph 



Sincerely 
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Titlf 1 



i;;Di3Tn ty F r.s 



Industiy 


D«:Ecripticn 


f'ood 


?'ocd, ar»J kinui^ : oicducts 


Tobacco 


Tobacco nanuf actur ^3 


Textil ">5 


Textile T.ill picducts 


Appai el 


Ar^aifl arri xolated rlrd^*cts 


Lu.'nber 


Lii-jbrr and woci products (except fumlturf ) 


Furr ituro 


Funiiturf and ''ixturcs 


Paoer 


ra:«’r and allied me ducts 


Pt intinp 


Prir tinr and pu^ 1 i • b _r. f ipiuttiifs 


Ti» rlral s 


Che*icil« and allied ’^indicts 


patrol eian 


r»'trol and coal niriducts 


Pubbnr 


hub- Cl i:.iucts 


Le^th» r 


'.eathrr l«^it^er Moiucts 


Clay 


Cl a”, stcr.e and rla?s ’products 


"ptal 


Pr'T^ir;. r>i -.duct«^ 




r'\lllC‘^trd netil iioducts 


Vachineiy 


V cldr ei-^ (except eiec* lie'll) 


£lcc. ?wich. 


'1 ecti ical ri'ichi’^ei*^- 


Tt ar .*Dcrt . 


Tran ''rert ^ lion -quip’^.e^a 


Instr s 


In^ti u'^er>i nrd i^'lat^d '^icducts 


Miscc^l 1 anf ou? 


^'iscel 1 T" eou'' nan ^ -les 



Th ’ •'.roTii n*" t ►.(> hn ir i' •=tr> ^'-o ty • tW'\ ty 

Tn'oi tyr«'' fri i> tir.r 1. '' iTitii" -r X^o i. nu il 

Tl'\ti'tinl ‘ "ti ict rf thp P't '*-T* ■» (r' . ri* . . 




10 



T-ible 2 

GEOCRArFic A~ .M CV ?!'.»• '^■'7'D STATES 



Ar(-a 

33^’^.bol 


Area flare 


States Ir.cluded 


Aiea 

S^Tibol 


Ai f 1 'i a.Tie 


Stat-'*'. Ir eluded 


IJE 


’.'ci-th 

KastPir. 


Conpfct icut 
'Iriine . 

'^arsichucet is 
! 1 pw Ha'^ipshiie 
Rhode Island 
Vernon t 


ESC 


Castorri 

South 

'^entral 


Ala^oraa 
K..ntucky' 
’.'is'-issippi 
. o[ • esseo 


ws 


'Vert''m 
'outt; 
Cor tral 


Arkansas 
’• idsiara 
Cklahoira 
Texas 


* *J\ 


'liddl® 
Atl an* ic 


^lew Joiscy 
vew Yoik ^ 
Penr ‘-vl v'^nia 


^.C 


Eastern 

Morth 

Ontral 


11 1 ir oir 
Ir Jfar . 
''lchi» ar 
Chic 

•nrcon*' ir 


M 


'^OLnt ain 


"olorado 

Idaho 

■'on tan a 

Nevada 

!.'ew "oxico 

Utah 

Wyoraing 


tV' 


4 fn«^tr rn 
!irr th 
0 rtr^l 


Iowa 
Kansas 
’’i'.nr rcia 
'iis’ouri 
vobr'*?l:a 
■ erth Jikota 
Oouth OaV ta 


r 


Pacific 


Cal ifornia 
Ore non 
rtashington 




SA 


'0 tborr- 
At lantic 


D* lawar 
} 1 cri la 
* 01 1’ia 
j yl and 

’.Cl th Caulim 
South Cai lira 
Virginia 
Ttest "irpinia 
.Va?h in^’tor , D. 



Thr> ''ujnu c' tho C-/'n''ur. hir di'.'iiod the LYiited StatP” into U.'-ro 
nine ni rr fer c<^r v^'ni* ' c»- in pi ini'- i-.at ion in the 

ar.ruTl Statijtical «bstr3ct of th*» ■V’it^’d Statr-s (ci. cit. . 
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Table 3 



4'T-STia’rAIRE DI3TMTTIC!. 



Industry 

Type 


O^ogr^rhical Area 


Total 


• E 


’!A 


21 C 


Vfi.C 


?A 


ESC 




» r 


p 


Food 


1 


18 


26 


15 


1 


w 


7 


3 


12 


Q9 


Tobacco 


1 


2 






1 


1 








5 


Textiles 


1“ 


23 


3 


1 


36 


6 


1 




1 


3° 


Aoparol 


5 


36 


9 


3 


10 


3 




1 


U 


71 


Lunbor 




3 


6 


2 


13 


7 


O 


n 

c 


12 


5L 


Furrit'j'e 


2 


9 


9 • 


1 


5 


1 


1 




1 


25 


Parer 


5 


d 


1C 


3 


3 


1 


2 




3 


36 


Fa inting 


L 


15 


Ih 


1 


2 


1 




2 


5 


h6 


Chc'^lcal 5 


1 


11 


1C 


1 


P 


1 






3 


20 


Fetrolpun 


1 


1 








2 


2 


1 




7 


Rubber 


3 


2 


6 




1 








1 


15 


Leather 


9 


1 


5 


2 


2 


1 








20 


Clay 


2 


in 


i 




3 


1 


2 


1 


2 


30 


!?etal 


5 


22 


32 






1 


1 






01 


Fab. *<etal 


11 


I" 


31i 


5 




3 


▲ 




L 


7-^ 


•lachim ry 


13 


lo 


5^' 


h 




1 


2 




6 


iCb 


^ec. ’!af'h. 


10 


1 


31 


5 


2 








1 


67 


Tr^rs’^crt . 


1 


1 


1.5 






1 


1 


1 


1 


71 


InstruT.^'nts 


n 

e. 


K 


3 


I 










3 


1^ 


'liscel 1 artoous 


7 


13 


11 


h 


3 


1 






1 


1.0 


Public I'til . 


3 


2 


2 


2 


O 


“> 


p 


2 - 


2 


19 


Dept, '‘tnrcs 


3 


h 


3 




2 




1 




3 


10 


Consul tants 


1 


6 


Q 




1 










1*7 


Educators 


6 


20 


17 


t> 


8 


L 


10 


1 


7 


02 


Total 


123 


277 


355 


61 


111 


1.2 


3® 


17 


75 


IICO 
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V inii'' 1 “ i ^ of cf n;*oo - , rh*^ r^:rori»n‘^s 

3i*.<od to ^ri'licito o*^. th ^ quo * * lonmir o the nunnois of p'nployees ir. 
thou c npany in rrd»=»T ♦hat m \ analysis of tho rallies co’ld bf' T.aie on 
thl '^aris. inf cr-^'atior ? obtair.#=»vi is cicsontpd in T'^blo 6, 

''ail inK ’ i^t 

.'nail in. ll'-t for I'^Oi nanuf a'^tur^'^rs ani 17 managp^'iient 
Cl r «*ul t r £ fims Wis M<^rarel fji Ti Thona? * 7 ^^pif tf*i of *jr*=>ric.an 
'•a^ ufa ♦urrrs an’* ^ * s P ter c f Dii »ct <a: . a xi Executives' ^, 

The rf *'2 educat is was btai» od fron the Ir Jj*^trial %ifineriinp, 

1 ' * In^ ir* d'^ui r> *: ^qi f '■ u^ucation . 

Ar’alv5is of feolios 

The tab latic: a i anal vo it f ti.»? r - I .os lerelvod ' ’^losort^i 
ir tfio "foguits ^ .i A' aly i.” section of t’*is the^^is. 



1 or rf er lean i n if i t».ror , •% . tt , v i. \ow York, 

^ i '^i%' r< ri';, 1 r?* 

ooi ^ ^ ho^js^ oy ^f iJ 1 T t • I s ar i x^^uti ^ ^ i ♦ ^ ! S* a * ^ • iri ' <ir«ada , 

' e'.f M'dard '-ini foor’s "oi[ *'i ilio» , i *■ 

^Thp JOMT il ^ f -y 0^1 ^ •>dbratloi , (: ^:uiry, 
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r^nultf ir tj i** sur^* T ^ \ thiI; J»‘’d 

In Ur t.ib'.^s ‘•nd tl it TcIIca. 

cesnon^ 

1100 qu(=»r* ill ‘•r wnr»' . t 11 '^l , 1 ^3, ^ ’'-b' 

l'/?-*^, tl'<^ dll*' t).^ r;pio t\hLli*''d fi r th-s 7\i i^^plies 

hii i^coiv d. ir»lat ivel y 1 ipi co. ol le^lios (2' .?*' 

ir^co ncrt a oat 

Tat^l p h ?bowr 0«? *i of i -• liiS ii^ceivea b*. / u i »''t:y 

afrd i^hicil i^pi. 

T ihlo ^ Jhowa V'P r •icentii’c Of 1 • *1^5 i^rr l\-**d 1%T- cf 

i"fd.5tiy ini /eon-* hicil 

fXiii J . 1"^ *>T * 1**C 

T'** ^.iWiit; th^ >1^ r- . *42 ^YPiy 

ir^t”»T<»d- Ir iipw, It^^'^ev r, • • ^.: ^ *‘ft 

^n »*rTPtO'1 : w I %»’ w : ^ 1* : ♦« ^ ^ s^iVe ‘^U:; lc^ *ici. 

•1«)ub* ful r: lipra-iLip. r th;« rpi'*'*, ^%cY -•.•••t.i** i** ••rfiljzod 

Jni anr ot r rr^r'^if*' ^ fiv n f.. 1, frr ‘lie ^o»i 

put, p b^sp i on *-b*» r '^bei u^'illa zv • ^ tc •** r*i.tr . 

_i.. T>lp«p i"» e -♦-•^rrtnd ^1-iriiy r 

ld*n * if icit 1 t‘ - lPP*«v.dp-tj * TnT -j \ ‘V T,J ^ r --i tl f- 1. 

fM !>»/• •n-lyris c.' ' iit* M r ii . vci , 

® kip^ r rr • l' J <"'* 1 ^ t i.- i ^*'t 

,’i hf>ip. 

^»v*p^ry*'r . Ibis »*!pd i} ^ :•'* to t- .e 

M: 3 t*r i -r 1* *•: ■ .lOf. ibo irrfiier i;e 

ti'julp*'‘i iri Tacle ^ . 



Tablr h 



CF F.rPL:-S F^C"JVFD 



Industry 

Type 


Gcoprar.hical »rea 


Total 


NE 


'.Ik 


SIC 


m’c 


SA 


ESC 


W3C 


M 


P 


Food 




6 


7 


l 


2 


2 






3 


2U 


Tobacco 










1 


1 








2 


Textiles 


1 


3 






7 


1 






1 


1? 


Appar^^l 




7 


1 




h 










IS 


Luinbei 


1 




2 




2 


1 






2 


8 


Furniture 




1 


Ii 




1 










6 


Parf*!" 


2 


3 


2 


1 


1 










0 


Printing 


3 


b 


5 


2 


1 






1 


2 


20 


Che.iical s 




1 


h 












1 


6 


Petrclein; 


1 












1 






2 


Ki'’b er 






3 




1 










1 


Leathpr 






1 


1 


1 


1 








h 


Clay 


1 


3 


3 








1 






8 


'fetal 


2 


5 


9 








1 






17 


Fab, "<’tai 


5 


b 


12 




1 


1 






1 


29 


Machine' ry 


t 


Q 


22 


1 






1 




li 


ii3 


Lire. Vach. 


3 


2 


11 




2 










1-^ 


Tra: a^rrt. 


2 


1 




1 




1 








17 


Instru"'erts 


2 


3 


1 












1 


7 


1 ino' US 


1 


n 

c 


3 


L 












10 


Public "til. 










1 


1 




2 


2 


6 


t . Stores 




2 


1 












2 


5 


Cor 5 ul tant s 




2 


6 














8 


Educitci s 


U 


9 


$ 


3 


1 




7 




1 


33 


Total 


3h 


7L 


lU 


2C 


2f 


0 


11 


3 


23 


Jlh 





I f 







f- 



% 
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Table 5 



P^J’rpiriAGS CF ^L'^STia': All ANSm'I -'D 



Indu«;try 

Type 


Geographical Aiea 


Total 


*! V 


liA 


•^.’C 


VA.C 


SA 


EGC 


VV5C 


U 


P 


Food 




77.1 


26.9 


20.7 


2 


5 .0 






2'".0 


"i .2 


To'^acco 












me.'' 










.extil ea 




I’.O 






I'a.h 


1' 






10". 0 


ia.6 


Ap^»ar<^l 




K. . 


M.L 




li".7 










21 .1 


r,u-^.b^r 


33.3 




^3.3 




15 . L 


l'..3 






Ic .7 


U.8 


Furriitur'’ 




2f 


UL.i 




20. 0 










:l.o 




IF'.':' 


73.7 


20.' 


7 a . 7 


3". 3 










25.0 


FTintinr 


/‘.C 


L 


35.7 


ot.7 


5%o 






5' • 


ac.o 


L3.5 


Chemical s 




<5.1 


UC .0 












3?. 7 


2 ". 7 


F>trolour> 


1 ' . • 












or .n 






28.6 


Rubt»’r 






37.5 




1C 










26.7 


ithpr 






20.0 


9C.0 


5 . ' 


100. •' 








,2''.0 


Clny 


• r 


7 

^ • 


71.3 








50.0 






20.7 


’ietal 


L . 


2 


2‘’.1 








ICC. • 






27.9 


Fab. *V?tal 


h^.S 


7<5.a 


35.3 


6 .0 


33.3 


aa.a 






25 . c 


3". 2 


’'achin'’ry 


U.2 


L7.L 


37. ■’ 


2 .J 






5, .' 




6f 


ai.3 


Flee. ’*icl . 


3^^. * 


11.1 


75.5 




100.0 


10 .3 








26. c 


Transport. 




Ij''.'' 


2''.'' 


"3.3 












23 m 


Instru.^rntc 


K'. 


7 


■'7.3 












33.3 


36.8 


*!iscel 1 anoous 


1 -.3 


l<^.l4 


27.3 


100'. 












25.0 


Public mil. 










5c . 


c 




i< . 


10( .0 


31 .6 


Dept . Stores 




50.0 


33.3 












60.7 


31.3 


Consul tants 




7 .3 


66.7 














h7.l 


pAiucitor s 


6' .7 


L5.0 


29. li 


5" .0 


12.? 




7C.0 




57.1 


ao.2 


Total 


o ^ 

4m • 




7?.l 


7 M 


?7.l 


21. >i 


2r.2 


17.0 


70.7 


23.5 



Tible 0 



Dl^‘ I^UTIO. Or 



IV^D :ft 



NiL-nb^r of S-ploy*‘os 


* of V^plios 


1-:’ 0 


22 


'51-5 « 


ll 


5* i-.’^n 


30 


7^1-1 


31 


1X1-1*^ 


31 




2^ 


2>’l-‘?000 


• ^ 




^ * 


"'•^1-1", 


f 


O/r'l l'',0-. 






Tctal ''7' 
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I'.r't ’^iit ’“1 ,U’~ti''r ^ '5r."a *i> i^s o .er.*w‘ 

to V-ot*;r;T m I ot tl'3:' hii • grik.!** I'>iust:ial *:-r.Ki- ''"!'"• 

Tablxs 7, >, ar.'l 5..c«i tV>' ro*r b^, .rd’.str;' b — »', ijeofi a; 'ileal 
ar«'a ar.d i ctively. rur; 'r cf i^sro ier.ts who 

hiie t:ralua^» Inlar'r.al wa* t>ily thre® Linos as 

rr-.*a*’ as th® nu.ibei of rosoorri^ntr who do rcL hiio pj'iduate ^;d’ striil 
Fbrin®-T 3 . at ?h' bid ‘o rct®“ Llat Li. is : aLlc r»->vfrsod ir. the 
cas • i*f v«ry '■nail cjnpiries ^*-2'^ oa-’lcyv^s "S show, ai la'le 
Cl’ rj'®clal lr.L®rosL If^ i®? cnd®r.Ls wh*> sTid * i.at- thoy hi.d not 

hi:®' a.'y iir d at® !• 1 ^tnal '-.-piro-rs :r l t® bl t®-® ’ do '•i 

in t .‘■'o •■®a; f.tbi®. 



T'ibl®» 11 j-'J il '’.-.o-a, a,-, .fulucti- t'jVf' A'.' p Of r 1 ,;' ica. ai-a, 
th® relationship t'®Lw®® Ll® o*' pi*a iL® ir.d'.c* i i'll 'Tf-:.- 

®er- \ i Lh® ®\ist 'C«* Oi *''n.al livdbs* rial il’" a: tp.®®ts 

(so’ Cbo'Ll 1 . Cl' 10**0®*"! In i *til ” 1C ar® c' r-i®le? 

U.at hivf a 1 *; .a! Tt‘l.»*i*"il •~p r »«rlriff ij^nait ®.’L b?.l ir licjti Lh.at 
Lh®y *d' nc* fl^lvT ci 1 .uat*- li .'r‘'*-:ial IVlCi® rj. 

TV.-, e ir 41"L" L’'<» ov.i»^-® r jal-aj » 1 .,*.® liviomfij I -•fir,®'TS 

• ®i c a' .’®i*>'. .1 ♦ sii*. Tl>® •vra,-* i.-'c: ® V"®*" pro- 



orLiCsM*®!' '"r ^ 1.’ *ci ‘.n- 1® ■* c *- I'd. * . foj 



‘ V. , 



'. ar*'**t ct*r4rl.*»* , rtl*h 5r <T"*iatl ■ r ip* '1* .f pra'^ua*® ind'.'tiiai 

''nririPaero p*®! o*?if i. '*an'^®'i*jr-L c* * * 1* ■ np *i® r.o»* vr'*** uiod 

i: thi *. »i' ®, 1 - b" “'•ir oiraMf-’l-* *" b»tmt i • 1 ly 

fi'n *■'■'♦ 'C ®rl-'nary Iriu'tiv. 

Tj::® .1 l. i.c*'®- *h® uviat ' •- •• M , i ia.-*t® ^pa_-*r3al ..rf'n- 
p®i 0 ir iijdu’trp'. avmr® i*? • i c®*" i®/, '.tIlK only ' j.n i'^s*-ry' 

t'l ®* ®xr®®'dirp th* a-, raiij . ^® ®v*r‘ip® r.usrti,jr of ®.T\i"loy® c 
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Table 7 

:\iAv5 ro {ART 1 OF P'' r.'DUSTPY TiFF 

^^stion 5: Do" 3 your co-nTiany hir*’ coll ere pndua'’‘“3 -Tho have 

"Industrial Hnt ine">rinE" or "Industrial Ehginecring- 
Ooti n" doVrees? Y^s tlo 



Industry 

Type 


Yes 


No 


No (Jd.fht) 


Number 


Percent. 


Nu-ab“i 


F' rcont. 


»I umbel 


Percent. 


Food 


11 


»w .3 


11 


L7. 3 


1 


L.h 


Toba 'CO 


2 


no 












10 


Ib.O 


2 


15. i 


1 


7.7 


Appan^l 


9 


(j''. 


o 


L 






Lum^^r 


3 


1- 


u 


5 .1 






Furn-ture 


5 


?.} 


1 


It*. 7 






Pap^r 


3 


U2.9 


3 


hr. 9 


1 


1 -.2 


Pi'intinp 


13 


n '.0 


7 


35. 


1 


5.0 


"hcrui^al s 


L 


bt . f. 


1 


K.7 


1 


It. 7 


Petrol Qvm 






1 


I’O 






%b')or 


L 


lOG 










loath'- r 


3 


■5.0 


1 


2d.n 






Clay 


L 


57.1 


2 


2 .0 


1 


la. 3 


’(etal 


15 


. ^ 


p 


11. P 






Fab. ”eta’ 


1 1 




t 


21 . 


1 


L.O 


’'achinery 


?o 


73.5 


10 


2- .' 


1 


2.5 


'^Jec. ''icb. 


111 


on 

• 


3 


1 .7 


1 




Ti’ ip'-no: t . 


ir 


.b 


h 


2' . 1 


1 


6.7 


Inf!truTi»‘nts 


6 


100 










’•iscol 1 aneous 


'J 




1 


-% 1 
i. • 






Fhibl ic ' til . 


r-> 


I'O 










jo^l . Ptci es 


L 


b 


1 


3 .C 






Corfsul t ints 


7 


100 










Total (2h2) 


1 


71 .1 


66 


.1 


10 


3.3 



The c'lurxi "■ o ("it h*'" is used hri-* to i Ji'-ate cn-rmi’S th it intend 
to hii' ‘"I a:e interested in hiiinr collP,'e prajuatos with Industrial 
F.nrineeriup depre*^'". 
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Table 8 

AXStVrl^S TO ;U'3Tia: 5 C^OCFJ^nillXL ^F'='A 

^"aostiop. F; Jo's your corjpany hire [;r^iuate$ .vho have 

"Irdust:ial Frigineering" oi "Industiial Enpir.eerinf- 
Onticn'' degrees? Y<=s No 



r/oo^'n^hical 

Area 


Yes 


No 


Ko (’'ight) 


Munbor 


Pf>rc<^r.t . 






' UTib^r 


Porcont . 


V-: 




86.2 


b 


n. 








L5 


7'’. 6 


15 


2b.? 


2 


3.2 


G!C 


69 


bS.d 


28 


2 .7 


b 


li 


..*IC 


l'» 


66.7 


3 


pr.o 


2 


13.3 


SA 


15 


66.6 


7 


29. e 


1 


L.2 


BSC 


5 


62.5 


2 




1 


12.5 


W3C 


3 


75.0 


1 


2^.0 






t « 


1 


5P. 


1 


5 






P 


13 


72.3 


5 


2'’. 1 






Total (^tT) 


P7 


71.1 


6o 


2‘'.l 


10 


3.3 



The colunp "'.'o is u'^ed h^i*^ to indicate ccopiries that 

intoni to hiie nj ire i ter«’-ted in hiring eollego gril.ates wath 
Industrial Tngineering Jegrees. 
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Tiblp o 

A\'7,VFp' TO s.UKr^'ini 5 OF E?.TLCriTFS 

Question 5: Does your company hire coIl®pe praiuates .vho have 

"Industrial Engine-'^rinr" or "Industrial Fnp inerr ir.f- 
Ojtion" d-*gro''s? Yes I.o 



■Junior of 


Yes 


No 


r;o fVirht) 


"unber 


Percent . 




Forcer/ • 




Forcpnt • 




h 


20,0 


ih 


7'.0 


2 


I'^.O 


2S1-500 


26 


50.1 


15 


31.., 


3 


0 • 3 


S'd-^^0 




6'-. 5 


9 


01 


1 


o.F 


751-1000 


10 


b^.3 


10 


33.0 


1 


?.l 


10'i-ii,00 


22 


7*'. 3 


8 


2' .7 






15C1 -20^*1 


21 


='?.5 


1 


L.o 


2 


J.3 


2001-3000 


1? 


^5. 


3 


15. 






30OI-5.X' 


1* 


‘I* .0 


2 


11.1 






5001-10, 0 


13 


t 0 


L 


17..', 


1 


d.3 


Over 1 \ 


I"’ 


100 










Total > 


170 


7'^.2 


60 




10 


3.'3 



The colurr o f*.tirhtl" i'" u'‘<'d heic to ir 'icato c n^'anies that 
int'^pd to hir" cr vor*’ int exerted ix' hiianr co-lero fT'^ti«'ttes with 
Industrial Fiarineerinr doprees. 
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TaMe n 



“"’'T ,i”' ‘ 
"L'JTFIil 





t ' Tf-r TC 
Y I' DIGTrY 



r.'. 



Co.’X'.ini»=‘S : 

A - Industrial -npin^ois; hav« an Industrial Enrinwring De-^t . 

3 - Bmloy Industrial Erpinoeis; havo no Industrial Engineering Dept. 

C - Have no Industrial Engineers; have an Ir.dustrial Engineering Dei t . 



Industry 

Type 


A 


P 


c 


y UT.bor 


Percent 


• Nu.Ti^er 


Percent 


'’aTibei 


^ei cent 


Food 


7 




1: 


?C.8 


2 


15.1 


Tobacco 


1 


100 










Te:ctil<^s 


8 


00.0 


2 


2C.'’ 






Apnarel 


5 




1 


lil.5 






Lunber 


1 


33.’ 


2 








Furniture 


3 


60.^ 


2 


hr.o 






Paner 






3 


100 






Printing 


6 


1.6.? 


6 


U6.2 


1 


l.b 


Cheraical 3 


3 


1^.0 


1 


25 . 






Pot role an 














Rubber 


3 


75.0 


1 


25.0 






Loc'ith^r 


2 


66.7 


1 


3’. 3 






Clay 


1 




3 


7^.0 






Metal 


r> 


6C.C 


b 


1.-. 






Fab. ’*et il 


ii. 


?’. J 


i 


21 .1 


1 


5.2 


Vachin- ry 


Ill 


1:5.2 


ii. 






9.6 


Elec. "ich. 


0 


6 L .3 


d 


35.'’ 






Transpoi-t . 


5 


52.'^ 


5 


5 






Inrtranents 


3 


L’.'5 


h 


5'’.! 






'liscel 1 anecus 


0 


6-- .7 


3 


33.3 






Public rtil. 


1 




li 


i p ^ ^ 






. ^'♦ores 






1 


100 






Total (1%) 


101 


5 I 1.3 


73 


lil." 


- 


3.8 
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Tabl« 11 



rtr- , r/*# T' • 

j ■* ^ ^ i 

I- ’»i 



: • r 3 "’ I 
"i.'.r •*. .r - -V fiC ?• ’ 




!• < ' - • AT j "0 
- -• •' ;' 'in,Ar .r > 



CF 



Cornpanlofl ; 

A - rlTploy Industrial Fnfine^is; havr- an Indu'!tri'il . npinp-irinr Dcrt . 

B - Errnloy Industrial -npinoors; havp no Industrial ^Vipincerinr Dept. 

- Have no Industrial '^ipin'^’rs ; hT/» in Industrial nrineering Diipt. 



Coopraphical 

Area 


A 


3 ' 


C 


.'.unb^r 


} --rccnt 


\*urb«r 




Nunbpr 


Percent 


r,'E 


10 


20.0 


1^ 


" .0 






'.'A 


'’2 


5').0 


21 


ir.7 


1 


2.3 


ENC 


Ui 


OB. 7 


Id 


< » 


1 


1.0 


K.C 


5 


1.1.7 


5 


Li . ’ 


2 


10.6 


SA 


» 




7 


, - ^ 






FS*" 


3 


50.^ 


2 


3*.l 


1 


16.7 


H^JC 


1 


3'!.3 


2 


d/.7 






M 


1 


HX) 










p 


6 


Lo.o 


7 


L* . ’ 


2 


1'.3 


Tr»il (1-6' 


101 


5L.3 


■ 


Ll . • 




3.'^ 



Tnbl*' 



i: 



■'SJ. 



GPj;OUAT»' INDUGTRIA', E'.JI' F '=‘’AT''U TC JCT’.V'Y 



I UTiber 
-•^Inyees 


Totil 

of 

Co m i.'ios 


Total ‘ r 

I*»d rial 

•* rs 


Av«i 'lanber 

of I: du* t 2 i il 
"r.f ir •'»='rs rf'i 
un-i; 1 * y 


l-O'y. 


3 


r 


1 . ; 




?■> 


n 






10 


7b 


L.o 


’••l-l ••C 


ir 


7 ^ 


' 


1 1-1^ • 


21 


. ‘ 


• u , ■' 


1 • 


1 ' 


1? 




. •■!-? ■ 


11. 


1 •• 




? • 


n 


11. ■■ 


11 . ‘ 


c-i_ 


1 1 


\ 


r .7 


r : . 


1' 








I'y 


< 


. . 



2h 



Tnhl<» 13 



’TiLiiATirt; OF 



• T 

•1 



‘•.’.'CINF'H' '’3' IN'DUrTEY 1YPF 



InMustiy "^ype 


'unbor 
o 1 Conv- 
panics 


Total 
Kimb^r 
of 2 nrp- 
1 oyf»es 


Total 
’I'i-n - or 
of 

Indu^jt . 
Fr ri 's. 


Indust. 
"Yi, r ' r . 
per 

Cospanj 


Ettip- 
1 ‘^yeos 
ppr 

Indu^'t . 
Enr;r . 


Percent 
of all 
Indust. 
Enpi 's. 

(1U5) 


Food 


9 


20.190 


?o 


3.3 ' 


672 


2.2 


Tobicco 


1 


12, "'CO 


Ii 


I..0 


3000 


0.3 _ 


*^ext il PS 


10 


L"-,<511 


57 


"*.7 


623 


:..o 


Aop'ir^-'l 


9 


2 .% 150 


23 


2.6 


839 


1.6 


Lu’nbor 


3 


1,950 


11 


^ 7 

• ' 


177 


0.3 


Fi»rniture 




2,910 


13 


2.6 


29L 


0.9 


Pnpor 


2 


2 ,-» 5 o 


Ii 


2.0 


1675 


7.3 


Printinr 


12 


n,7i5 


65 


'.1 


232 


9.9 


Cbonirnl 9 


1 


1,650 


1.2 


i'.5 


111 


3.0 


Tetrolpun 














Rubber 


*> 


6,300 


0 


3.0 


700 


0.6 


Lp.ith 


3 


im 

o 

o 


16 




17 7 


1.2 




li 


?,i5n 


liO 


1 


1L6 


T C 


tal 


lli 


59,625 


1 


6.7 


53'' 


6.6 


Fab. 


19 


35,160 


15 ^ 


1 \'i 


225 


11.0 


■ ’"i cb ii. • :y 


^ *> 


52, MO 


138 


0 

• 


28 


13.3 


21 PC. '-\c\ . 


lli 


1 


23 I 1 


Ir. ’ 


1.61 


16.5 


Tr insp«^T * . 


10 


*>L,95l 


^0 


.0 


6 M 


t.3 


Inr:tru-cnts 


0 


rL.^5 


u3 


7.2 


5/1 


3.0 


Ihsc^l 1 


R 


■’■i.^62 


lii9 


1 . 0 




l''.5 


Public t il . 


3 


2;., 100 


.31 


i'3.3.__ 


IV! 


< « •- 


l>pt . ni r»s 


2 


2 ,""00 


3 


1.5 


93 


0 

• ^ 


Cor sul t'lnts 


/ 


Of 5 


73 


IT.-, 




5.5 


To*’al 


1^'6 


5'.',- 9f 


HiJ5 


r.5 


L22 


no 
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»*'*r [rad' #te IviniTtr:.* -n h r U xi ^'' t/'i. *ing' tu 

i.nte tiint •*oi<' t»ia'- h. 1 :’ tf 3ll ni^ 

r^‘r<^rteJ in ir.d*s*iy e.^anlry^i : fvui o:* t!»<' ry 

Jabr »* 1 ' i^h y , la'll '*ach^n^r"' , *11101 llx'^fcur. 



i ^! t , i^iir q '=»*ticr ' i i a li^* of !.l cS'^^'^r*c 

: 1 y irB^uitji i'* f.oll^-e stiiJ ^ / ln<=»pi c*.rricula, i^e 

jo»n r»''V»ts V" 7 *1 ’• i * -• 3*<t^ -r r^ojcrtial, 

rf vilu^, rr jr '^'^T t , j ti ^riry cT c^Ileye 

h lei fr -if r: lnl.-strial ir^*’ 

i‘i ^ fu "* tir %. j . 

' b.i* Ua is I ‘-f r i- f5rd'^i i*- or- 

tii.cc ' 4 *-*a T ,*\ o | r *» >^y i *. 

^ 1 ? 1 ^ : 1 ^ ' * 1 it r^.^i - 

CO I ♦^nff ”• *‘i iTidMr*i>'’ roi lyioi , >.y 

co-ir'^nl^s & *'\cyirr '^r'* ^ , i*'il 1/V : c^2>r 1 ui ^ s 

no* ^ori«orlr,p x l‘r»^:i*ii '‘kx’^'^r**. 



o' ‘ '' 


r i’ i ‘ nf ir . I Ip 


le;;* it*n; .vlth t "o 


rorkir.- b\ 


co'-.^Tnier ^ 


^ll’^'if'f f-TS^ 1 * “ 


- r.\lc 3 * : 1 


1 -.(*1 •• X ; ^ o*." 


Cf.ly r>ifi».r 


lir:>i ■•• Cl? . 


'Vii;-' It ?uH>c’. 


fit' '. >.-. * 


'P. ri.t’’ -T 1 ' -‘-ch 


a 3 " ;>Iacrf 


* - ' ^ r 


». , .!'- 


i • ! .'M 1.1- 


f^T’ J t f : {j T‘'-nl ed 


F! ‘ol v^**" 1 » 


* i r , 


-.'OC va ■ ut£ :<■*• , 


»f ! r.i'Tj 


'•>»; *i 'p '•-'«! " • f 1 


♦* ^^•'"'1 , r. 1 


’ :.>i» r ♦ ^cr 


''I ‘ I 1 , *. 


\.A i1 i tl 


" cx T4. t.r ’ .1 ir,- 


rr.^ . 










v'OTl ••»! 


^ ' ♦ r,* 


1 I'.l' >.r ’ ’ • 1 ’ ' 


.-•• ri’ » 


T'^p’ z* i> . w ^ ' ^1 t ► '• 


1 *1 i:.^ .^f 


ejQfir il*' 


- r 1 ;'■'•» flT 


j tt" !®.1 ? 


* 1 3 » ■ if 1 ' p *vr» 


r »i‘ •^•:\o: 


•tif *'• I • * . 


■ »'l * ' rrr -u' ^ 


lilfpip’^ ir :Ti r 


nuob \z ^ 


• I 7 ' t coo . 


' 'C ^ ^ ^ ^ 


' c*-, - 1 


in ♦•■'•f 1 '.?• 1 '•r' I tir t, 
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Table IL 



SirUT-CTS I.'.CLoDZU 
Cri)': Or 



El CO" -GE EIDUSTPIAL I' :VP' IGUIA 

T’r.C'T.v.cs .s ; fcpt^d n-' 23 ed.’c/.t.ts 

Eink Subject 

1 'totion an1 irae Study 

2 Ac~cuntirp 

3 Vatn»antics 

Li Oi '^ration Analysis 

5 Industrial anisaticn t d ''ani'enient 

6 '-abor relation", P^'roonnel 

7 "echanics 

’’ PSysies 

PI *nt . ay out 
in Factor'i' ’nr 

11 I'roduct ion rianoin^j 

12 ’A.-c*^ 'r.ioal ^lawinf* 

1^ Tcchtiic»l <':itirr 

1 a vStivnrtn of ’'aterial s 

15 Ehfiro«i In.' !at.*rii’s 

16 Production Go-trol 

17 "n*, inopi i: r Eoonorr^v 

I'S “'tatift.ics 

r T« cb; ical r riish 

20 tco-'oi.ic* 

'’1 Fi, fiuft icr ’ nri* '’o; ing 

?*' *l»ctiic.al ''r.,"lre - 1 i. t: 

u’L 7 aticn 

’I. 'i\cr':, Jol valuati r 

25 ^U'ti i‘l O' t7 1 1 

26 IrJ.a*il' c' o'.ics 

27 Tool 'nrineeiL'f 

2 a •><- ' 

2 ' T^»' 7 “f ’."'.•ard.cf 

10 JO ' ^ *** 

31 V»:r' ii r i; ••• i ipf 

"*2 'afo^y '>rineo:irp 

3 c*- u l! -s 

11; Thoo’istry 

3s ’'clal 1 u fo.’ 

V) '..rvoys sd •".••■■rtr 

■’7 :1 ulj* ■ ' . V u ire 

■>'3 Ir'^-ot:!.: I'-rr-tc 

aQ r ir re 

to 'Tvrrr . i *- ar.i Poll’ical ^cior.co 

hi '^i\"yiir 



s%TV' ;r‘-' 



FTH'..!:; i.Y lNa,lDKD I- CCI'.'^.o" 



C l'l .CIV. 



(1 ..3' rTn>':.£i; ci; \ ' 



• » -vT ^ 

±.x u* 

r ■; T'-'T) ?■ 



^;ge. ’-sr-rx- 

I’Di, "IF' 



Rank 


All Industry' 
('^Sh Corn;.Hnio?) 


Corapani^s Smrlcy''r-f 
Industrial "^npine*' rs 

(l^L Ccrqrinies) 


Conipanies not 
"^arlcyir.p Industrial 
Phpir.ccrs 
Ccinpanios) 


1 


''ath^*na^i r? 


natir? 


""lap* Civ'r.ation 


o 

4, 


Plant ’..ayout 


C)r era^-icr. Ap.aiycis 


PI cant Lny<^ut 


? 


Oprratior Anily-i*? 


Vction and I im^ Study 


l,(atnomatics 


1. 


n in* Op^i ^tion 


riant L*you‘»' 


Production ^npir^orinp, 




''o’ ion "ni * inc ‘itudy 


rartrjy Fi arninr 


.Vb ‘I valuation 


6 


Prcdurtion ‘n’ir.p rirf 


Prrduct no^i inp 


Oporaticn Analysis 


7 


Fictcr'?. t^lamii.K 


riant r»w>T -i’ io' 


Factor:; Mannii.g 


8 


W ipo , Jrb ’^valuT’ion 


^oiuctim control 


Pt' > d rt'cn Planning 


n 


" roiuction '*:ir Inf 


rrclu.'lion Flannlnr 


'"sch 'nical Lr'»rfinp 


10 


'tf^chinicr. 


'doch inics 


Va^’cr f ol . , Porsonrel 


11 


Iboiij ticn Ck>:.trol 


•7'tf'O', .’ob Viluation 


’*oti r, .nd Study 


1? 


Vpchinlcil Di' IT, ini' 


'V 1 h^r leal 1 1 ariir.v 


’^ochar ic3 


13 


' 01 Tnl . , T ri* 1 


■''n 1 ' 1 . ''• 1 " 't . and "r 't . 


^ 2 'odu c t ion Con t rol 


U 


In " . Cl, ' . i- ’ 'V . 


F ran *j f ippci ir p 


^ualf^'v Cor trol 


15 : 


Hu.’n'in n 1 : i r r i r f 


In lusti i’ll Hrp< its 


Ind ’ 1 . rp ' r- . and Vp ’ t 


10 


Indust 1 i'll H^pri’ts 


Lai or PI., : ei ^ onnel 


Hiunan *^nr:incorinp 


17 


Quality Contiol 


*ui voys ar.d Pcrrrts 


Safot * 'Vr in o<"i ing 


1'-. 


Survpys ud r»*'\.rtb 


V gine^r inp Fcrnoi:/ 


,ndus^ 1 ial F<'’"rrts 


1 - 


ir f "'co! c ly 


^aiality cnticl 


ard P'^nerts 


20 


Indu** trill Scor oric*’ 


Ir.du*" trial copoiicc 


rtiyrics 


21 


Physics 


3t'it irtics 


Sr.pir eerinp Fconony 


2 


it^ti^tics 




Indus tri U " cor oiay 


23 


^'*1 inor-r^nf 


r^chr.ical 1 tinr 


''ach'‘u- igri 


21. 


T^chiiicii Ml itir 1 


I^chriica* ’<'4li*“h 


Stati’-tics 




T^^chnic il -rrl ish. 


S-af^ty ■ : /ir » • 1 irp 


^^C'^au' ting 


2 ^ 


*vci-* j’-irif 


f\cc iTi* Inp 


‘t^char is Tr 


'^r 


' V chan i sir 


'V chaoi* 


I . Inorrinr 


2 


Vi.'hi;- 


‘'''chin* Dosxfn 


•cor 'ii( s 




'’^nr o’^i*'** 


■^co’cnics 


Tpchr ic • 1 C. :*1 ish 


■»-■; 


Trol '*nf t Inr 


STrincorinp ’'•atMrials 


■'i ^ct rical " rplr.^orinp 


11 


>p V. • 1 inr '•'it'T'' il r 


Tool Sn 'in^ 7 ir p 


r^ch^ic'^1 '<ri tinr 


12 


Fl^clrical r in^ rinf 


nloctr 3 cal '"r rin^^rinp 


Strenrt^ of !lat»nials 


33 


.Str^'Pfth of 


S^ti npth cf 'iat^ri Is 


Vioriirtr>' 


1). 


Tieni 


[ ir CO 


Kprln rlf p Vatorials 




r in »nce 


"hrnl j try' 


^i-'t.-!iunr 


3* 


'•^tal 1 urf:/ 


’!otal 1 urpy 


Fl uid V*^char.icr 


17 


nuid ch inics 


Fluli iVchar.ics 


r in an CO 


1 ^ 


*u iroDS Law 


■^usir.ers 


Tb Ol T^c d ;a ‘ arai c s 


10 


Th^'ir.od\ii iiicn 


7h. nnod^/r.anic s 


3usii G3 3 Law 




Go\ * ♦ , ir 1 Ps - • VI, 


1 ov ’ t , ard Pol . Sci . 


Sui'v^:rinp 


1.1 


'"•urveyinr 


Curvoyinp 


.'ic\ * t . ar 1 ? 1 , "ri , 
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1 -Via: ■'i ‘uy .r..i -uti- \..f' :r d -tf-iy 



I lo.iei , ‘hi-” CO'-piri*:; not •'■•j 






1 U 



in*'?! • . 
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Table 17 

EXISTENCE OF FCri:.^Al INDUSTRIAL ENGINE 'RING DEPaRTMT 
AS RT'XAIED TO TYPE OF INDUSTRY 



Question 7: Does your company’s organization specifically include an 

’’Industrial i^^gineering” department? Yes No 



A - Answered YES. 
3 - Answered YES. 



C - Answered NO. 
D - Answered NO. 



Have an Industrial Engineering department. 

No Industrial Engineering Depart-ment . Have organized 
special departments such as "Standards”, "Methods”, etc., 
to perform Industrial lYiginecring functions. 

Same as "B" 

No Industrial Hhgineering department. No special ’departments. 



Industry Type 


Total 
Number of 
Companies 


Total 


A 


B 


.c 


D 


Percent YES 


Percent NO 


Number YES 


Percent YES 


Number TEf 


Percent YES 


S' umber NO 


Percent NO 


Namber NO 


Percent NO 


Food 


23 


39.1 


60,9 


7 


30.5 


2 


8.7 


1 


U.3 


13 


56.5 


Tobacco 


1 


100 




1 


100 














Textiles 


13 


61.^ 


38.5 


5 


38.5 


3 


23.0 






5 


38.5 


Apparel 


Ih 


35.7 


6U.3 


.. 5 . 


35.7 






1 


7.1 


8 


57.2 


Lumber 


8 


12.5 


87.5 


1 


12.5 










7 


87.5 


Furniture 




60.0 


liO.O 


3 


60.0 






1 


20.0 


1 


20.0 


Paper 


8 


12.5 


87.5 


1 


12.5 






h 


50.0 


3 


37.5 


Printing 


21 


28.6 


71 .li 


h 


19.0 


2 


9.5 


6 


28,6 


9 


12.9 


Chemical s 


6 


50.0 


50.0 


3 


50.0 










3 


50.0 


Petroleum 


1 




100 














1 


100 


Rubber 


h 


75.0 


25.0 


2 


5o.o 


1 


25.0 


1 


25.0 






Leather 


h 


50.0 


50.0 






2 


50.0 






2 


50.0 


Clay 


7 


28.6 


71. 


1 


114.3 


1 


U.3 


1 


lh.3 


h 


57.1 


Metal 


17 


52.9 


h7.1 


7 


Ul.2 


2 


11.8 


3 


17.6 


5 


29. 


Fabricated Metal 


29 


. 58.6 


Ui .u 


. 9 


31.0 


8 


27.6 


3 


10. b 





31.0 


Ifachinery 


Uo 


U5.0 


55.0 


Ih 


35.0 


h 


10,0 


8 


20.0 


Ih 


35.0 


Electrical Machinery 


18 


O 

• 

o 


5c.o 


6 


33.3 


3 


16.7 


6 


33.3 


3 


16.7 


Transportati on 


17 


29 »h 


70.6 


5 


29. h 






5 


29. 


7 


Ul.2 


Instruments 


7 


12.9 


57.1 


3 


i;2.9 






3 


h2.9 


1 


IU.2 


KCiscellaneous 


10 


60.0 


ao.o 


6 


60.0 






2 


20.0 


2 


20.0 


Public Utility 


5 


20.0 


80.0 


1 


20.0 










h 


80.0 


Department Stores 


M 

5 




100 










3 


60.0 


2 


UO.O 


Total 


263 


ii2.6 


57. h 


8U 


31.9 


28 


10.6 


1;8 


18.3 


103 


39.2 
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Table 18 



EXISTS.' CF. OF FOR?iIAL IT’DUSTFIAL FMGINOTIKG DEPART®NT 
AS FaATED TO GEOGRAPHIC AREA AND COmMY SIZE 



Question 7; Does your company’s organization specifically include an 
"Industrial Engineering" department? Yes No 



A - Answered YES. 
3 - Answeied YES. 



C - Answered NO. 
D - Answered NO. 



Have an Industrial Engineering departnjent. 

No Industrial Engineering department. Have organized 
special departments such as "Standards", "’fethods", etc., 
to perform Industrial Engineering functions. 

Same as "B" 

No Industrial Engineering department. No special departments. 



Geographical Area 


Total 
Number of 
Companies 


** Total 


A 


B 


c 


D 


Percent YES 


Percent NO 


Number YES 


Percent YES 


Number I'ES 


Percent Y"'S 


Number NO 


Percent MO 


Number NO 


Percent MO 


NE 


30 


33.3 


66.7 


6 


20.0 


U 


13.3 


8 


26.7 


12 


ho.o 


llA 


62 


liO.3 


59.7 


20 


32.3 


5 


8.1 


12 


19.3 


25 


U0.3 


me 


97 


h7.l 


53.6 


36 


37.1 


10 


10.3 


18 


18.6 


33 


3lj.O 


me 


16 


U3.7 


56.3 


5 


31.3 


2 


12. U 


5 


31.3 


h 


25.0 


SA 


25 


36.0 


6U.0 


6 


2U.0 


3 


12.0 


3 


12.0 


13 


52.0 


ESC 


8 


50.0 


50.0 


3 


37.5 


1 


12.5 






h 


50.0 


ffSC 


h 


50.0 


50.0 


1 


25.0 


1 


25.0 






2 


50.0 


M 


2 


5o.o 


5c. 0 


1 


5c, 0 










1 


50.0 


P 


19 


U2.1 


57.9 


6 


31.6 


2 


10.5 


2 


1C. 5 


9 


li7.ij 


Total 


263 


ii2.6 


57. U 


8li 


31.9 


28 


10.6 


18 


18,3 


103 


39.2 



Company Size 


t 


1-250 


20 




100 










1 


5.0 


19 


95.0 


251-500 


1;2 


35.7 


6U.3 


' 11 


26.2 


li 


9.5 


5 


11.9 


22 


52. li 


501-750 


30 


2C.0 


80.0 


• 3 


10.0 


3 


10.0 


6 


20.0 


13 


60.0 


751-1000 


30 


50. C 


50.0 


111 


10.0 


1 


3.3 




16.7 


10 


33.3 


1001-1500 


^ 32 


50.0 


5C.0 


11 


3li,li • 


5 


15.6 


6 


18.7 


10 


31.3 


1501-2000 


25 


U8.0 


52.0 


9 


36.0 


3 


12.0 


6 ' 


2li.O 


7 


28.0 


2001-3000 


20 


50.0 


50.0 


8 


liO.O 


2 


10.0 


6 


30.0 _ 


U 


20.0 


3001-5000 


19 


57.9 


li2.1 


10 


52,6 


1 


5.2 


ii 


21.1 


U 


21.1 


5001-10,000 


22 


63.6 


_ 36. a 


10 


W.5 


h 


18.2 


5 


22.7 


3 


13. b 


Over 10,000 


21 


52.li 


Ii7.6 


7 


33.3 


h 


19.0 


h 


19.0 


6 


23.7 


Total 


261 


U2A 


57.9 


83 


31.8 


27 


10.3 


ii8 


l8.il 


103 


39.g 
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Table 19 

SIZE OF CJDUSTRIAL 3'}GIf:SERING DEPARTMQ^TS COKQPARED ‘CCrri SIZE OF COJIPANIES 

Question 7: Docs your company's organization specifically include an 

"Industrial Engineering" department? Yes TIo 

7c: Approximately how many employees in this department? 

A - Answered YES, Have an Industrial Engineering department. 

3 - Answered YES. No Industrial Ehgineering department. Have organized 

special dopartments such as "Standards", "Methods", etc., 
to perform Industrial Engineering functions, 

C - Answered NO. Same as "B”. 

1 - Number of companies reporting. 

2 - Total number of employees in Industrial Engineering departments. 

3 - Average number of employees in Industrial Engineering departments. 



Company 

Size 


Total 


A 


B 


c 


1 


2 


3 


1 


2 


3 


1 


2 


3 


1 


2 


3 


1-250 


























251-^00 


16 


111 


6.9 


9 


76 


8. a 


7 


35 


5.0 








501-750 


7 


6U 


9.1 


2 


la 


7.0 


3 


ao 


13.0 


2 


10 


5.0 


751-1000 


lU 


173 


12.7 


13 


lao 


11. a 


1 


30 


30.0 








1001-1500 


lU 


355 


25. U 


11 


137 


12. a 


2 


200 


100.0 


1 


18 


18.0 


1501-2000 


13 


26U 


20.3 


9 


2lU 


23.3 


3 


ii2 


la.o 


1 


8 


8.0 


2001-3000 


13 


2ii0 


18.5 


8 


153 


19.1 


2 


3h 


17.0 


3 


53 


17.7 


3001-5000 


8 


229 


28.6 


6 


169 


28.2 


2 


60 


30.0 








5001-10,000 


11 


665 


60.5 


6 


255 


U2.5 


5 


aio 


82.0- 








Over 10,000 


11 


8U3 


76.6 


7 


518 


?a.o 


U 


325 


81.3 








Total 


107 


29U9 


27.6 


71 


168I4 


23.7 


29 


1176 


ao.6 


7 


89 


12.7 
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Table 2ii 

OPINIONS REGARDING THE PLACE OF THE CHIEF INDUSTRIAL ENGINEER IK THE 
COJtPANY ORGANIZATICN— BY TYPE OF INDUSTRY 

t 

Question 8: Do you consider your Chief Industrial Engineer to be a 

member of ”Top Management"? Yes N o _ 

A - Have Industrial Engineers or an Industrial Engineering Department or a 
special department performing Industrial Engineering functions. 

B - Do not have Industrial Engineers or an Industrial Engineering Depairtment 
or a special department performing Industrial Engineering functions. 



Industry Type 


Total 
Number of 
Companies 


Total 


A 


• B 


Percent YES 


Percent NO 


Number YES 


M amber NO 


Percent YES 


Percent NO 


Number YES 


Number KO 


Percent YES 


Percent NO 


Food 


16 


75.0 


25.0 


9 


3 


75.0 


25.0 


3 


1 


75.0 


25.0 


Tobacco 


1 




100.0 




1 




100.0 










Textiles 


11 


63.6 


36.U 


6 


3 


66.7 


33.3 


1 


1 


50.0 


5o.o 


Apparel 


8 


62.5 


37.5 


h 


2 


66.7 


33.3 


1 


1 

♦ 


5o.o 


50.0 


Lumber 


h 


75.0 


25.0 


1 


1 


50.0 


50.0 


2 




100.0 




Furniture 


h 


100.0 




h 




100.0 












Paper 


3 


100.0 




3 




100. u 












Printing 


lU 


U2.9 


57.1 


h 


5 


hh.h 


55 .6 


2 


3 


hO.O 


60,0 


Chemical s 


h 


25.0 


75.0 


1 


3 


25.0 


75.0 










Petroleum 
















. 








Rubber 


U 


100.0 




h 




100.0 












Leather 


U 


50.0 


50.0 


2 


1 


66.7 


33.3 




1 




100.0 


Clay 


5 


60.0 


Uo.o 


1 


2 


33.3 


66.7 


2 




100.0 




Kfetal 


13 


8U.6 


15.U 


10 


2 


03. 3 


16.7 


1 




100.0 




Fabricated Metal 


2h 


5S.3 


hi. 7 


11 


7 


61.1 


38.9 


3 


3 


50.0 


5o.o 


Machinery 


27 


66,7 


33.3 


15 


9 


62.5 


37.5 


3 




100.0 




Electrical liachinery 


lU 


6U.3 


35.7 ‘ 


9 


3 


75.0 


25.0 




2 




100.0 


Transportation Equip, 


8 


75f0 


25.0 


U 


9 


6b. 7 


33.3 


2 




100.0 




Instruments 


6 


33.3 


66.7 


2 


h 


33.3 


66.7 


* 








liiscellaneous 


10 


60.0 


hO.O 


5 


h 


55.6 


hh.h 


1 




100.0 




Public Utilities 








N 
















Department Stores 


2 


50.0 


50,0 




1 




100.0 


1 




100.0 




Consultants 


5 


80.0 


20.0 


h 


1 


80 .^ 


20.0 










Total 


18 ? 


6h.7 


35.3 


99 


5h 


6h.7 


35.3 


22 


12 


6h.7 


35.3 



Opinions of Educators 


Number YFS 


M umber HO 


Percent YES 


Percent NO 


h 


6 


ho 


60 
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opiraais regardbig the puce of the chi^t industrial q4Gi:eer in the co^taI'IY 

ORG/'iaZATICN— BY GEOGRAPHIC ARFJV PMD Cor.TANY SIZE 

Question 8; Do you consider your Chief Industrial Engineer to be a 
member of "Top l^anagement" ? Yes N o 

A - Ha\e Industrial Engineers or an Industrial Engineering Department or a 
special department performing Industrial Engineering functions. 

B - Do not have Industrial Engineers or an Industrial Engineering Depar-tment 
or a special department performing Industrial Engineering functions. 



Geographic Area 


Total 
Number of 
Companies 


Total 


A 


B 


Percent YES 


Percent MO 


Number YES 


Number NO 


Percent YES 


Percent NO 


Number YES 


Number NO 


Percent YES 


Percent NO 


NE 


20 


50.0 


50.0 


9 


9 


50.0 


50.0 


1 


1 


5o.o 


50.0 


U 


li3 


69.8 


30.2 


21 


11 


68.6 


31. U 


6 


2 


75.0 


25.0 


me 


7U 


7U.3 


25.7 


U6 


13 


78.0 


22.0 


9 


6 


60.0 


Uo.c 


WC 


lU 


57.1 


U2.9 


5 


6 


U5.5 


5U.5 


3 




100.0 . 




SA 


18 


61,1 


33.9 


9 


5 


61.3 


35.7 


2 


2 


50.0 


50.0 


ESC 


5 


60.0 


liO.O 


2 


2 


50.0 


50.0 


1 




100.0 




VfSC 


3 


33.3 


66.7 


1 


2 


33.3 


66.7 










M 
























P 


10 


30.0 


70.0 


3 


6 


33.3 


66.7 




1 




100.0 


Total 


187 


6U.7 


35.3 


99 


51i 


61.7 


35.3 


22 


12 


6U.7 


35.3 



Number of Employees 




1-250 


15 


80.0 


20.0 


o 


1 


85.7 


lit. 3 


6 


2 


7S.0 


25.0 


251-500 


33 


66.7 


33.3 


15 


8 


65.2 


3li.S 


7 


3 


70.0 


30.0 


501-750 


13 


53.8 


U6.J 


5 


5 


50. c 


50.0 


2 


1 


66.7 


33.3 


751-ICKX) 


21 


66.7 


33.3 


12 


6 


66.7 


33.3 


2 


1 


66.7 


33.3 


1001-1500 


23 


52.2 


U7.8 


12 


8 


6o.o 


Uo.c 


- 


3 




100.0 


1501-2000 


19 


U7.U 


52.6 


7 


10 


Ul.2 


58.8 


2 




100.0 




2001-3000 


16 


68.8 


31.2 


10 


U 


71. b 


28.6 


1 


1 


50.0 


50.0 


3001-5000 


Ih 


78.6 


21.lt 


10 


3 


76.9 


23.1 


1 




100.0 




5001-10,000 


17 


76.5 


23.5 


12 


1* 


75.0 


25.0 


1 




100 , c 




Over 10,000 


13 


69.2 


30.6 


9 


h 


69.2 


30. S 










Total 


I8h 


65.2 


3U.8 


98 


53 


6h.9 


35.1 


22 


12 


66.7 


33.3 




la 
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Tiin^s 'f>.*iorr‘d 


IV>* t n Ir. iviriual I c . i'^le 


Zf 


Pl'nt, Division, TsctciA ?r »oiks: ''uaf.ei, 
G^n^ial 'liT. , -'>ur r:r tor dent or oner il 

Gu^^'i i: t^na^nt 


V 
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11. 

;i. 
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^tn'T, i^cl‘w.dinr * IndLstxial re 

''ir uf inf ' fnr i z^t icn : Tcro-^n, 

^i»ror vlaoi s 


0 


FVirirn r 


•) 


Dc* ai i-3itf n* : kunpM, i>ai 


1 


Man! r-rfV^<-i 


2 


Fr«»^ i in; t 


o 

L. 


Tino Dtui^y Drp^it*^o: t ; t#^a 1 


0 


Uir uf%c!turiTVf nt’irnrrin*- *irrprii tnont : Director 


o 

4 . 


Piolurticr o:^rrl l>p<rt%*’":: •^up^ivx#ci 


? 


rorronnel -^ir cl^'i 


1 


'k*thod^ Dopart'^.or t ; * i 


1 


StapdiXils 


1 


Tori '^rrir.noT- 


1 


''ocharic 


1 


Ex? 01 'nrh tri ir^nr 
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11 
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10 


'•tanufac^ .rinp Tdno Ci rnnl ::it ior : Jcionoi , 
f^UP^rVirr X’! 




nrvif'**'* : CbiJi 
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Co-^itto<t: Top '-nafe'acnt a d 1 
^npino-- rs 
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1 


Tool 


1 
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1 


Tc]p ‘Lanapo^or^t 
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GOT- Di:.ATIT{ .J.L 'Tin or 
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Tines "entioned Depaitnent cr Individual Rospc'-sible 

$1 Flant, Fact<~ry or .'Toi'/a: ’'onager, General 

V- 3 ’'-agei , 'up*! ir.t*“nder t, or '-er.'’ral Sut"*! ir.tc dert 

2h ’^Tcduct ior , V.anufic taring, cr '^ertticr.s 

Depii'traer.t : Vn’"a*’er, Sunorintendont, Head 

11 Tep "anag' n''nt : "xccutive and Ad\T.S' T^/ 

Staff, including Industiial £rpir.eei = 

9 Vico Ficcideit 

0 Industiial r.rino- r or Cliief Industrial 

Engir.f'or 

1. li’.o ''a:.ag''-or-t Ui r iaation : Fcr* not., .‘ureivisois 

1 liipin^* ring ' f'-.y xi t-j-n* •, JM*. f ’ ngin^ -r 
Fa of i i<*» t 



2 {‘■'r"cnn<’l -iroctor 

1 ^'lant F'i'in'»nr 

1 •'•s*'^r ’'echinic 

1 Sjc^ori'icol *«ch tnical — n iner-r 



Tot al 11*^ 
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h5 



OTILIZATia: OF ’’INDUSTRIAL TNGINEj;RINQ” COL JILTAKTS BY TYPE OF INDUSTRY 

Question 10; Does your company engage ’’Industrial Engineering” consultants: 
(check one) Regularly For special problems Never 

A - Companies employing Industrial Engineering graduates or having an 
Industrial Engineering department or having a special departiaent to 
perform Industrial Engineering functions. 

3 - Companies not emploj’'ing Industrial Engineering graduates and not 
having an Industrial Engineering department. 



Industry T^’pe 


Total 

Number 

of 

Answers 


Total 


A 


B 


Percent 
Regul ar 


Per cent 
Special 


Percent 

Never 


umber 

Regular 


'dumber 

Special 


Number 

Never 


Percent 

Regular 


Percent 

Special 


Percent 

Never 


Number 

Regular 


Number 

Special 


lumber 

lever 


Percent 

Regular 


Percent 

Special 


Percent 

Never 


Food 


23 




82.6 


17. a 




11 


2 




8a. b 


15. a 




8 


2 




80.0 


20.0 


Tobacco 


1 




100 






1 






100 
















Textiles 


13 




76.9 


23.1 




8 


2 




80.0 


20.0 




2 


1 




66.7 


33.3 


Apparel 


15 


13.3 


86.7 




2 


7 




22.2 


77.8 ■ 






6 






100 




Lumber 


6 




66.7 


33.3 




2 






ICO 






2 


2 




50.0 


50.0 


Furniture 


6 




100 






5 






100 






1 






100 




Paper 


8 




62.5 


37.5 




2 


2 




50 . 0 


50.0 




3 


1 




75.0 


25.0 


Printing 


19 




63.2 


36.8 




9 


3 




75.0 


25.0 




3 


a 




a2.9 


57.1 


Chemicals 


6 




66.7 


33.3 




3 


1 




75.0 


25.0 




1 


1 




50.0 


50.0 


Petroleum 


1 




100 


















1 






100 




Rubber 


h 




75.0 


25.0 




3 


1 




75.0 


25.0 














Leather 


3 




66.7 


33-3 




2 






100 








1 






100 


Clay 


7 


ll-3 


57.1 


28.6 


1 


3 




25.0 


75.0 






1 


2 




33.3 


66.7 


lletal 


16 




93.8 


6.2 




13 


1 




92.9 


7,1 




2 






100 




Fab. L’etal 


27 


11.1 


66.7 


22.2 


2 


15 


2 


10.5 


79.0 


10.5 


1 


3 


a 


12.5 


37.5 


50.0 


Machinery 


Ul 


2.lj 


63. lx 


3U.2 N 


1 


21 


10 


3.1 


65.6 


31.3 




5 


a 




55.6 


aa.a 


Elec. Mach. 


16 




62.5 


37.5 




8 


5 




61.5 


38.5 




2 


1 




66...1 


33.3 


Transport, 


13 


7.7 


76.9 


15. a 


1 


7 


1 


11.1 


77.3 


11.1 




3 - 


1 




75.0 


25.0 


Instruments 


7 




100 






7 






100 
















f.(iscellan®ous 


1C 


IC.O 


70.0 


20.0 


1 


7 


1 


11.1 


77.3 


11.1 






1 






100 


Public Util . 


lx 




25.0 


75.0 




1 


3. 




25.0 


75.0 














Dept. Stores 


5 




100 






3 






100 






2 






100 




Total 


251 


3.6 


72.9 


25.5 


8 


138 


3a 


a. a 


76.7 


18.9 


1 


a5 • 


25 


i.a 


03. a 


35.2 




n 



ml 






0 








Ii6 



Table 30 

\ 

UTILIZATiai OF "INDUSTRIAL r:KGI!'l*i.*:RING" COI!StLTA;.‘TS 
3Y GEOGRAPHICAL ARRA AND COAiPAflY SIZE ' 

Question 10: Does your company engage "Industrial Engineering" consultants; 

(check one) Pegularly For special problems Never 

A - Coii^anies employing Industrial Engineering graduates or having an 
Industrial Engineering department or having a special department to 
perform Industrial Engineering functions. 

3 - Companies not employing Industrial Engineering graduates and not 
ha\'lng an Industrial Engineering department. 



Geographical 
Aj ea 


Total 

Number 

of 

Answers 


Total 


A 


B 


Percent 

Regular 


Percent 

Special 


Percent 

Never 


Numl:>er 

Regular 


!J umber 
Soecial 


Number 

Mover 


Percent 

PvCgular 


Percent 

Soecial 

A 


Percent 
N ever 


'J umber 
Regular 


Number 

Snecia.. 


Number 

Never 


Percent 

Pegular 


Percent 

Special 


Percent 

Never 


NE 


28 


7.1 


6 L .3 


28.6 


2 


17 


5 


6.)i 


70.3 


20.3 




1 


3 




25.0 


75.0 


MA 


61 


1.6 


83.6 


m.3 


1 


38 


6 


2.2 


« 

CO 


13. li 




13 


3 




81.3 


18.7 


F2^C 


9l 


h.3 


70.2 


25.9 


3 


50 


10 


ii.7 


79. U 


15.9 


1 


16 


II 4 


3.2 


5i .6 


li5.2 


?SNC 


1 I 4 


7.1 


71 . li 


21.il 


1 


8 


2 


9.1 


72.7 


13.2 




2 


1 


. 


66.7 


33.3 


SA 


2U 




70.3 


29.2 




10 


5 




66.7 


33.3 




7 


2 




77.3 


22.2 


ESC 


8 




7b.O 


25.0 




k_ 


2 




66.7 


33.3 




2 






100 




WSC 


h 


2^.0 


75.0 




1 


2 




33.3 


66.7 






1 






100 . 




M 










* 
























P 


18 




60.7 


33.3 




9 


li 




69.2 


30.8 




3 


2 




60.0 


liO.O 


Total 


251 


3.6 


72.^ 


23 . 5 


8 • 


138 


3li 


L.)i 


76.7 


15.9 


1 


li5 


25 


IJi 


63 . ii 


35.2 



Company Size 




1-250 


20 


5.0 


75.0 


20.0 




5 






100 




1 


10 


li 


6.7 


66.7 


26.6 


251-500 


U 


2.)i 


63 . li 


3ii.2 


1 


17 


7 


li.O 


68.0 


23.0 




9 


7 




56.3 


U3.7 


501-750 


25 




72.0 


28.0 




12 


3 




80.0 


2C.n 




6 


li 




60.0 


0 

• 

0 


751-1000 


28 


10.7 


67.9 


21. li 


3 


13 


3 


15.3 


6^.1, 


15.3 




6 


3 




66.7 


33-3 


1001-1500 


3h 


lli.7 


61.8 


23.5 


5 


16 


6 


18.5 


59.3 


2^.2 




5 


2 




71 .li 


28.6 


1501-2000 


26 


3.3 


80.3 


15 .M 


1 


17 


1; 


lj.5 


77.3 


13.2 




li 






100 




2001-3000 


19 




81i.2 


15 . 3 " 




lli 


1 




93.3 


6.7 




2 


2 




50.0 


50.0 


3001-5000 


18 


5.6 


72.2 


22.2 


1 


12 


3 


1'.3 


75.0 


18.7 




1 


1 




50.0 


50.0 


5001-10,000 


21 • 




76.2 


23.3 




15 


3 




• 

CO 


16.7 




1 


2 




33.3 


66.7 


Over 10,000 


18 




77.3 


22.2 




lli 


li 




77.3 


22.2 














Total 


250 


li.3 


71.6 


?3.9 


11 


135 


3U 


6.1 


75.0 


18.9 


1 


lili 


25 


l.li 


62.9 


35.7 
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ry.e ro?"ult3 of tl is su: V“y wrj<» n-cst fr^tifying, and it is 
f»lt that t}.e objective of this thesis (to provide infor'-;ation con- 
cerning the existing Indurtrial riigineering concepts and practices of 
a repre -ei.tative segment of industry and educators) has beer, achieved. 

A large number of replies vrei^e received, and many of the respondentc 
.r ’ cd ..onsiierible interest in the sur'/oy. %‘eaily all of then ex- 
presuod I desire to learn the I'ssults. 

In.qu-stionaLly , Lrdustrla' F/.gine'*ring is l*ecoTiing generally 
'cc*pted is a s*'parat« oranch of a.ginnering, arid Industry, recognising 
the field's potential value, is a .xious to Know mo^c about it, Tne 
lai'T'' a .ouiit of detailed L'ifor-«a»^i»'n -lesarteJ ir this thesis sh'ula 
of great value to cc'-psani-s 'lanni.ag to incor-crate Industrial 
ra’«gir.«ering functi-'ns ante thoir orcaM:i*icn a-'J in establishing t.he 
duties and res: onsibii i* i*.’s of b’diistrial ;ngi:.r-iang •er''c* ’ ol. 

di'.ce the infer ;,ati* n ob^-aireU ..n th* rurvev is quite '•pocific ir. 
nature, it is bo*t . res''r.tei -and su-rariz'*! i_n tecuiar 1. i*5, ani the 
v'l’rious tables in tho "losults -Uid •«i.8l”sis" s/*ctj.on should be cortsulted 
rni-»nev"r pficlfic i if cn ’^ti'-i i .?sli . I'cttiver, it is appropriate 
to r a*''' rjp.'etal «'''n‘*ral here. 

Cf th" ‘ro.T'.'>’'ie p, i *‘*riy C'o— third i»v<» a fcsr*W;l 
inu'.t trial EngiM*'ei u p uepai tnent , aid ar-ather or.o-t'*iird havij rrno 

•» ■••ci»’ gioup in their orgi'^^zaticn ;e:iorai.ag soeso of the rwre 
\ 

^e">r*ll.' •oce'teJ Iidustiii 1 j- '"rjjg fu cti'^na. 

Ihr-'o-rcurlh? of the co'p.anie*’ icriOr'tlrg o~ loi' gi idu te a-iou'^ti ial 
e*'rr, uii sever. 1 c^'or? i'.dictcl t*. oy int-*r i to io so in tho near 



. uturM. 



cf 'll'' th" v^hicf Induft:!--: Srgiiio' i to 

o<3 either a ce^iber cf "Tor ''a lagement" or an ii'portant idvisor th->roto. 

L'' ..c't ca3e*f, the iMiawtri"*! ‘■r.gino''mg d<‘p-i tniont heaJ reported 
viir“c^ly to the Plant ’'.anager or Vice f resident. 

Probably the tso-t sxgrificart cbsorvation is that there is 
nracticany no aiT"err*nt ^.atsoever betweeri tl" opinions of indu'^try 
and eiuC'tors co'ce:t>.r.g tli’ trairing needs of graduate Industrial 
flnginoers. This en. hasj-'oes the ro'* 1 T'T a better unC'>r. l ir. l ig oi the 
iTiilas'rirl ii.gi •o"i ..eg liela. 

>vOauco of tf.e i;.i*r''t in t..i*- •ur'/ov, ini iho Inpor- 

t !• 0 » of the i’ for " i^-ir?i on'^l'i'-d, it i foil that a More detailed 
fUMlyris of the results would incieaso tl.oir valuu c'r. si dor ably, 
l owwvor, luch an inily*i* is c—:i‘t>n : tt" scii^ o of tui'- thx'is. ."h-refore, 
It 10 i.-cc'oier.do j t! it a ra le detailed u il\cis »nd ov.luiticn cf the 
i4* < be o*’’' Juct«d to d-»er3i..r.o '.■'•ciiii i^.t^t . o ird cc:r'-l itaM > 

Tit.n i.lj'rd irJ • lu.it 1 .' . Jt i’ so -uj»C'*'t'l tL.i* idditiCil 
a.il irij.ti '« v«olU bn x*' : iQ the future to incro Me lr.o*iledge 

d ufid' j j* i:>d ng i-f * he Indu'*:-.' u n.r.g fi»li. 
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